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On the formation Of.interstelle@;ggﬁ?giquds

By S.A;Kapian

. : mne onoracterlstic features of interstellar gas =

clouds - existence of large density fluctuatlons, their

connectien with cosmic dust, stretching along the magne-

. tic flelds and so on,; may be described by the sheck'wave
'theory in interstcllar spaces ’ '

_ The author developed the theory of stationary shock

waves accompaniedeby\losses of energy by means of radiati~

“on. Choosing‘two surfaces on both sides of the front, seo

that the regions of energy radiation should lie between

"them, we can write an equation of the mass flow and impul-

se conservation on these surfaces and two egiuatiens, which

"determine the stationary tempereture Of the gas in the fiél&.A

“of interstellar. radlation. The selution of this system of
equationa permits to determine the general changes of thermo—
dynamics and of other parameters for the.transitien.of.ge& '
through the shask wave with regions of. radiative coeling. -

If some changes. of the degree of ionisatien take bplace and

‘a magnetiec field is present, some . terms. should necessarily j
be added to the corresponding equations.-~--*‘

‘ ‘The boundary between the interstellar gas cloud and the
‘intercloud medium must represent the sheck wave accompanied

by losses of energs. by means of radiatien, ‘bépause such rup~ -

tures may probably be supposed as the sole explanatiem.ef

stability of the oreat (for hundred times and more) dens;ky

ﬁchmnces often observed in the interstellar ‘Spaces.

“ . in this paper we give some results of the theory. of

haocu weves accompanied by losses of energy by meéans of radia—

t:ona | - St ' ' :

. | i “The increase ef density in such waves is very greak,
anprex1mately equal to J%Ap U2/6Q7} .y where
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v = velocity of the wave, T, - temperature behind the front.
\ For instance, the shock waves with radiative cooling moving
4n the HI region with a velocity v about 5 km/sec at a tem—
.' perature T2 about 100% causes an incresse of density for 30
- times. This can take place only if the radiative coollng
»‘”Would be rather powerful. It can be maintained 4in the region
"HI by the Hz molecules forming on the particles of cosmic
dust, Therefore sharp increases of density for 30 and moxre
timesyin the HI region are also taking place whem sufficient
’quantities of cosmic dust is available. ' ‘ : -
2. The magnetic field (if it is presenﬁ) also increases
in strength very strongly in the shoek waves with radiative

: cqoling. Hi‘ = jZ-SU7P ’ Wher? Y:f' is tpexanglg

between the direction of the magnetic field in front of the
shock wave and’ the normal to this front. Both the magnetic
field and the direction of the gaa_flom'behihd the fromt are
almost parallel to the front of the considered. shock wave.
‘Therefore in dense. nebulae (and also in filamentS) which are
formed by the shock waves the flow of gas is mainly directed‘
s along the magnetic field. o : '
'~ 3. It is convenient to use the method of automodel
streams (selfmodelled streams) for the. investigatien of
‘the motion of the shock wave system. For instance, the prob~
lem os spreading of the rupture of ionisation (ef the boundary
between (H I) and (B DI) regions), considered earlier. by
Kahn, Savedoff and Green with the aid of other. method&, had
been solved by the author by means of the method of automo-
del streams. The shock wave with radiative cooling moving
in front of the ionisation wave (rupture), inoreases the den-
_sity in the HI reglon for some hundred times..The lonisation
wave decreasing the gas density follows behind. The tempera—
ture Té and the gas density A, behind the front of ionisati-
- on are the determining parametra of this problem. The region.
- of increased density (H I) expands with time andnmoves’With.i
'.constant gelocity. The gas density‘in this compressed regiom .
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,‘equals;a@preximately,4rjq, T,/T, where A~ and T are the
density and témperature of the gas in H I region in front
of the shosk wave. This system of flew is.only possible if
the condition R /o,2 <Rp = fulfilled o This is
;possibly the oase of the instability of this system 1ead1ng
;to a disintegration of the dense region into seper te clouds,
;as 1t had been supposed by Qort and Spitzer. '
- ~ The method of selff~modelled solution wag also used for
~an investigation of the motion in a resisting interstellar
medium of envelopés ejected by novae or supernovaee
44 In. conolusion I should like to make some comments

about the conneotion between the system of cosmioc clouds. and
the interstellar turbulence. According to the author's apini—
ﬁen,merneto =zasodynamnio. turbulence of the different eddies
must be more isolated, than in the ordinary turbulencee. This
1 hypothe51a was: suggested to avold a supnre631on of motiona
of the small eddles by the magnetic fields of the big onese.
Such sunpressien contradicts modern obatistioal picture of
turbulence.

JIf this hypothesis is,correct, 1t i3 possible to 1nter—
prete the 1nterstellar gas»clouds.as mor¥ or less isolated

. eddies of interstellar magnetic’turbuleﬁee.
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